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(57) Abstract: A polygonal barrel spattering device and a polygonal barrel spattering method for applying superfine particles smaller 
in particle size than particles or thin-film on the surfaces of the particles, coated particles formed by the device and method, a micro 
capsule, and a method of manufacturing the microcapsule. The polygonal barrel spattering method comprises the steps of storing 
the particles (3) in a vacuum container (1) with an inner part cross section of polygonal shape at a position generally parallel with a 
gravitational direction and performing spattering while agitating or rotating the particles (3) in the vacuum container (1) by rotating 
the vacuum container (1) about a rotating axis positioned generally in a direction vertical to the cross section. Thus the superfine 
particles smaller in particle size than the particles or the thin-film can be applied onto the surfaces of the particles (3). 



(57) stfe »tft^roaffii=»tsfi^«fcyag<o/h*^a«tt^xtt»K*aa[-r-5fctoo!)#fl/«u>ux 



WO 2004/059031 Al I Ellll IIHI1I] ]| llllll Ellll I1JJ] IIIII llll I II 111 lllll IIIII 11)11 lllll III! IIIIIII llll [III 111! 



(81) fg£ B (Mfc): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, 
DK, DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, 
LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR), OAPI $#fft (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 



(84) ts^m ARIPO (BW, GH, GM, KE, LS, 2 S^ZI - K&tfte<3B§E§fCOl>T li. £»]#£f7£*l£ 

MW,MZ,SD,SL,SZ,TZ,UG,ZM,ZW),i-^>7ft GrPCTlHiy h(D&mizmWi£ tlT l*3> Tzi-K<tBSI§ 
1^ (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — Uy (D # >T # >X V — h J 0 



WO 2004/059031 



PCT/JP2003/016244 



w m m 

&-fts<ls;V*/*-y#mW.. 'H"**'*? tUC&Ql&tft.Z 

5 

1. mffiftm 

10 

2 . m %&ffi 

mmm(o±% z^hztK ^rL^m^^tcw^-mm^^hrix-h^^o ^ 
mutism mmm, mm&*&&is&zmwttm&&m#*tob*i>x^&o 

^£*iJffl£nTV^*-fete, ffim#>o£?£u flfcolfe, lk¥MM&, 

yBt7«c/i5^ ^ffl^#^^ijpi$tt5 0 *^*&«-r-<T©ffi 

l 



WO 2004/059031 



PCT/JP2003/016244 



5 

3. $8 93 ©08** 

frfB»fffitc*f LTB&SjS^lRlSrlilfetti: LTlMflBJIffi**S:ia«c$* 5111*5 

ttT- Sr» 9 B#K: U tf U fc£F,§JB £ £ 5 7k#-*»#«&;*J Ufcfek^ ©*gfc Sr B£ 

2 



WO 2004/059031 



PCT/JP2003/016244 



25 £#m£-T5 0 • 

3 



WO 2004/059031 



PCT/JP2003/016244 



5 Win L fc£ U b & 3 Tkft^&mm) It- ct 5 «^ <»A £ C - 

*^P^^#5#^/^ w^A'y^^ij:, o^fM^^^^^^i 't- 
is ZMQ^ft^WftL^-*®.®^, MIBX^^^M-r5i:*^HfflEifffi^ 

mmmm^\,xmmw.%&\*mmMib \,xmui5^-z>^b\z& «k 

4 



WO 2004/059031 



PCT/JP2003/016244 



$m*$k mm&&, &m&m, ^mmummuPc^o-h^-r^- 

15 *S^*^bS. 

5 



WO 2004/059031 



PCT/JP2003/016244 



5 r tx% mwML^(DmmKm^m.^^^w^o^^^m^m.irx\mm^ 

*««r>l!riBWflBK:»bTI»SE*I^SrlHl*K«it UTtH^^^:^ - t K £ t) , 

25 £ t x\ wmi^^mmmL^ «t o s ^afce^xttfcB^** 

6 



WO 2004/059031 



PCT/JP2003/016244 



«M»«r,#riBWfSifc*tb'ri»E36ri«a*lHlte*fc^ urnite$*5-i^«t 9 . 
s£H £^33 ©»f £ »# S V > ft m *5 * * 5 * tfrlETOT- 4g» £ 

io m<D^is^mmu*xftmm-i!)mm.tsti, ^vmmzhfrmmn^xftmm 

15 Jg^feSrSW-f 5 - btft% Z>o 

El 1 Its t#5 IftOfiKi J: ^^^^ ^ ^ gf 

20 in 2 (A).ra. v is^moim* (»#•*») t^s^y^ 
i©ti»f^^t?xtfc^ 02 (b) r±, y >^M©**fc 

®3 (A) tt, P t«8UAl,0,««fOSEM« «**5 0 OffiF) 
25 tfc^!3 (B) fi, E D S A 1 ©Tni^ S' If ^ 9 , 

HI 3 (C) tt\ EDSiaSPtWjc^y^^^titifeS. 

i4 (A)tt,P tWUfcAl ,O,it^SEM«(flf*5 0 0 Oft) 

T*3b5 % 04 (B) ftx EDSia^Al^TU^J'tV^^tiltfe^ 

7 



WO 2004/059031 



PCT/JP2003/016244 



14 (c) EDsiasp t otc^-^^ t^^^^-rmr-fc^o 

115 (A) » % IN, H 2 S0 4 tio(t5P tftltfcAl 2 0 3 »3^©1 
Sf£ • lW^/Tt@tfe^ HI 5 (B) W\ HOP t7^ ^^atlCDl^l- 
^ T? <D C V £ ^ "T H T? h S o 

5 

7F~tnj&mx*hz>o ^(D^y<u >v7s^ v ?mm%, w^- (mo <^*k 

X*'<v?$j}m$:±l? 5 i^wrtgi^2, 0 fc*3 N *$S©flflt Pt 

8 



WO 2004/059031 



PCT/JP2003/016244 



5 (D-wmmztix&v) , w> i g5<D{&m**-tfifrTtf>'y (tmp) 

l 0<M»nc^£*iTv^ o ^-#^^^^1 o (D^MJtelHW 6 cd 

x^z> a m 2 a^t* 1 3 o^Mjfiiaw 7 o-^(-^^n-c^ ,iaw 7 <d 
io Mfi^K^T* (rp) i nz&m£hx^z>o saw 4 «iaw 8 
td^$^-c*5D, mw8<Dm^nms^yi 4(D-jjin<<z.mm.£ti<x^^ 

15 Tt^„ £fc % F^ro^^3^»^*P^^fcfccD 

S1\ l/^;v l b i^^) 6 ^ 7 ^ 3 §r i A 1 5 „ ^.(D'B 
25 W&,Pc 3^LTS 120 mesh $ £> a - A 1 2 O 8 7 =* , 9 %) *&- 

9 



WO 2004/059031 



TPCT/JP2003/016244 



So f ^ t i o T ttt* t ^r^^S^ 1 brtCiAfC 
%&V\ ^LT, @«»at)^WHb^lOO Wt3 0M 
2 0 r pmT?IUiifc£^3r.£T% Afcgl^WH b ft<Dffi{*nm 3 ^rlU^ $ 

J: 9 ^fl^H^T^-^S ^. £ # S T?# -So ^£>fc&, *#£ii^&fi§BiftK:i*l-t 

<0 % -<7>fc— ^ nti tp^^M^WVl b £2 0 0°C^T:^DB-rS- 
25 Tt.So i^fctf), ^^lcDrt$|5^*^^-tS^, t-^17fAM 

10 



WO 2004/059031 



TCT/JP2003/016244 



<5o 

ft, ±|E«CD^T«, ^ I/- ^ 1 8 {'i 9 /^l^ W^©»|* 

15 mz, ±M&ft^^^*'*-y?i3fe\^& y> a 1 2 o affifc&mtep t cd®^ 

HI 2 (A) tt, xs*>y? V isfMomiL* mwnW b # V 
20 B2 (A) ^^i-j; 5 ^ xs<y? V i/j?m<DK l a o 8 *&flctte<SWJa5 

25 09 2 (B) tt N ^^^Dy/icWf t^ , s'^^ 

ifHWfc5¥I^5'^ 5 fc5t^fc5. 0 2 (B) tp(D&<D 

7./*y9 V lsymoU^rl*&W-e&>Z><D\Z.ttL, 11 2 (B) tp<D%<DX/<V 

11 



WO 2004/059031 



'CT/JP2003/016244 



5 In.}: 0«3g5Lfco i©**IS*4rBI3K:*^. 

El 3 (A) fit, P t$tSbfcA 1 2 O 3 »ft0SEM?I (flSF*5 0 0 ffif) 

-c*fc£ 0 Hi 3 (a) k&v^-c, tt^ttia^ft-cspja^ffit^^^y^^fe 

P t WRLfcA 1 2 0 3 t»T-£ED SK:«fc 5 5c*^*f Ufco -co^ff^ 
10 £03 (Bh (C) \Z.tf1t 0 03 (B) fi N EDSfciSA 1 ©5c5!fvytf . 
yy%7jk-fmxh «5 N 03 (C) ft, EDSi:j;5P tOjcivyt'y^l: 
^•riHTfc^o EI 3 (b) n (c) leaser, 7c*o*Bff*Aril!ffet Sfeo 

in 3 (b) sand a 1 7umitn^±m^t>tc^x^}-iz.^vx^^ 

i:*tafl§^5o ®3 (C) Pt7C*»Al7S* 

(5000^) £©fc*Hfc**:B4K:s*-f-. 

20 HI 4 (A) fi, P tUBLfcA 1 2 0 3 ftf©SEM?X(§$5 OOOf) 
-e&5o 04 (A) ©S EM^Hm^SV^Tfeflfl^a^ h©UISV^S 

25 . P tMlfcA l 2 0 3 »^EDSia <9^*^Wbfc 0 -CO^^ 
(B), (C) }^1- 0 0 4 (B) tt % EDSia5Al©7ci-77t° 
0 4 (c) te, EDSiaSP t (D%M~* -y W?t: 

12 



WO 2004/059031 



'PCT/JP2003/016244 



04 (B) \££tlf£ s A 1 f»*lO^^Ci(^-tMUr^ 

z^t &t>frz> 0 04 (c) latia, p t ttA i Kit^z k&tm^^o) 

£"?P t;»«$;ft,TV^::£;e>S;b;^5o 

n+mmmmmmnmxmAhfcmxhz tmmztiZo z<Di&mzm 
io ^*&-&p ti^-eM^nfci«^^ 0 

Y y — C V^SiJ^Srtrofeo ^ocvcdSiJ^^, ^ftlicptlfL #fi 
^:ta?P#P;></l-'m}i£/BV\ 1 NM(H 2 S0 4 ) «f "C 3 PflH^Uil J; 9?To 
fee li]M(i^T^)#^^Mbfc 0 

■fr X M ^ b 7c 0 > *S a * # y hfcfc SEIKO EG&G Instruments <D 

Model263A L7c 0 It^SlStt 20 mV/sec, Hi 

20 V) , -240 mV 1200 mV (D^T^lJ^^T^To 

CV<DilJ^m§rlll5 (A) (d^o El 5 (A) IN, H 2 S0 4 i:$3 

it^p t^u/cA i 2 o 3 «^-o*m • miiiM^^irmxh^o 

ik^KOfcftK U©P tf^^^ii^lH-il^WCV^lS (B) M 

25 Mf©CV#t7kiff • flfc*£#ft 5 tf-f - 5 0 mVRXP- 
150mV vs S CEttmm&bftZo M^7kl^£^j£H-r 6 # V 
- K«^^)iiiP^- 2 5 0mVtti5k:lSfeib;ft5o § t» M^t^fc&H-f 

13 



WO 2004/059031 



PCT/JP2003/0 16244 



si±<D%a$k£ Y) % 4-nifa®JLfcA 1 2 o 3 ±^p t^«, p t tmm 

SX±<D^-frb. fuie^^ w^^y ^g£/i^-5 r bX\ Al 2 o 3 S 
5 P t M^ff^TS r t m% t ft V , £ «m bfc P t ©t 

fete: i v) W&^cDmmzmWftL* £ 9 $ v^j(SiDMft^x»4?»llil«r4ftfll 

14 



WO 2004/059031 



PCT/JP2003/016244 



<5 o 



15 



WO 2004/059031 



PCT/JP2003/016244 



i f i 1 

5 mmmt, 

k-r&matvti ^ia*o#^^ ww^^y^^s. 

20 5. M^^l^^MLTi&TO^ifffiO^W^^^^'efo?.*^^^^ 

25 »ttSr*flli- 5r^#fit5^^ Wi/* ^ y * 

16 



WO 2004/059031 



PCT/JP2003/016244 



15 9. ^(DWfmjfm^^^ir^M^^, ffimmmKMisxmmm 
25 li. m&mmiL*xK#mte. mmm. ^mum, 

17 



WO 2004/059031 



PCT/JP2003/016244 



15 15. rtlflS©|ffffim«^^^**t-**^Wrtfc^^«:JR*L, 

20 KT&ttff b jUaMfi^X tt t it o T V n 5 Iff IB £ & 5 1$ < 

ttrSBttff b fclit^X tt#fflt©«ff ifeot^S tu ISTOT- & & "9 6& < 

18 



WO 2004/059031 



PCT/JP2003/016244 



17. ftm<Dmw : &w:&2rfiM*fti-z>n&&m*, mmwrmzttisxmm 
is. ftn<Dmwmyt&&fim%^-rz>n£®%sz. mmwrm^vxmm 

ZbX\ ^«^<D*ffi^^«^-J; f9^(D/h$^@«^X»^^^ 



WO 2004/059031 



PCT/JP2003/016244 




1/5 



WO 2004/059031 



PCT/JP2003/016244 



IK- - -^Sv.^ • : •• ir ; S &f^^ 

telf^ • .... r*... t , !t y : . ; ;d 



I; 'r:.i|} : . 




(B) 



2/5 



WO 2004/059031 



PCT/JP2003/016244 




3/5 



WO 2004/059031 



PCT/JP2003/016244 




4/5 



WO 2004/059031 



PCT/JP2003/016244 



(A) 



1 r 



< 
£ 



0.5 



-0.5 



-1 



-1.5 




(B) 



0.002 r 
0 

-0.002 
-0.004 

< 

^ -0.006 
-0.008 
-0.010 
-0.012 



-0.014 



-500 




-i L- 



500 1000 
E/mV vs. SCE 



1500 



5/5 



BRURfr 



HSSWJSIS-f- PCT/JP03/1 6 244 



A. ^oJR-r-5^o^a (BBtifF&M (IPC) ) 
Int.Cl' C23C14/34, C23C14/00, B01J3/00 



w*t*tfoit*>i*B3m (mmm&m (ipcj) 

Int.Cl' C23C14/34, C23C14/00 



B*BXA!9r$&til 1 92 2-1 9 96f 

B#»&ifBSffl$r3g4:» 1 971-2004^ 

B*W3U&m9&Mm 1 9 94-2004^ 

B#mmm%i£38&?&&i 1 996-2004# 



MS, WPI/L 



JP 2001-207261 A (tkTttX^^t) 2001. 07. 31, 
[0019] Jt&, HI 3, (77$^ftU 

JP 05-271920 A ( B Sf$MH8s£#l!fc) 1993.10.19, 

H3, (7.7$ y — *L) 

JP 05-271921 A ( B mWURtt&&&) 1993. 10. 19, 
£X, El 3, (77$!)-*U 



1-13 
1-13 
1-13 



rpj HNftJWBflt-?, *><3«3fe*©±3S<DSflli:*5H}B 



r&j n-^fyh775P-Jt 



0 2. 0 4. 2 0 0 4 



20. 4. 2004 



a*m#mf? (I SA/J P) 
100-8915 
JDWf ft B BBHT I 4 * 3 * 



4G 



3 0 2 8 



ttS#"§- 03-3581-1101 



t«PCT/I SA/2 1 0 (*2^-4?) (1 99 8^7^) 



BRti}S#9- PCT/JP03/1 6244 



c CR€r) . 












Y 


JP 61-030663 A (Ifafl^f) 1986. 02. 12, 


2 


Y 


JP 2000-109969 A (f*^W/r&Ji^*^«ffl!fe3f£) 
2000. 04. 18, 


2 


Y 


-i436o#> (omm-^m ^t^mmmmm^m-^n^ ufc w 

^P7^M (B*rSMH$3&tt) 1990.01.29, 


3, 7, 10 


A 


JP 56-041375 A (feTlMitt^tt) 1981. 04. 18, 


1-19 



«PCT/ISA/2 10 (m2^-¥<DW.2) (1 998¥7^) 



